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1 - Sherringtonian Alternatives—Two
Fundamental Elements or Only One?

My professional career was shaped, I suppose, in the
neurophysiological laboratory of Professor Sherrington at
Oxford. Eventually it was continued in the wards and op-
erating rooms of the Montreal Neurological Institute.
Other preoccupations were many and varied, but beneath
them all was the sense of wonder and a profound curi-
osity about the mind. My planned objective, as I turned
from studying the animal brain to that of man, was to
come to understand the mechanisms of the human brain
and to discover whether, and perhaps how, these mecha-
nisms account for what the mind does.

My teacher, Sir Charles Sherrington, received the No-
bel Prize for his studies of reflexes and his analysis of the
integrative action of the nervous system. His interest had
been focused largely on the inborn reflexes, but, on retir-
ing from the Chair of Physiology at Oxford in 1935, at
the age of seventy-eight, he turned from animal experi-
mentation to a scholarly and philosophical consideration
of the brain and the mind of man.*

In the end, he could only say that “we have to regard
the relation of mind to brain as still not merely unsolved,
but still devoid of a basis for its very beginning.” In June
1947, he wrote a foreword to his book, The Integrative
Action of the Nervous System, which was then being re-
published in his honor by the Physiological Society.** The

*In 1937-1938, he delivered the Scottish Gifford Lectures,
and published them in 1940 under the title Man—On His Na-
ture.3' (Thoughout the book, these superscript numerals refer
to the numbered entries in the Bibliography, which follows the
Afterthoughts.)

For general queries, contact info@press.princeton.edu



© Copyright, Princeton University Press. No part of this book may be
distributed, posted, or reproduced in any form by digital or mechanical
means without prior written permission of the publisher.

4 - The Mystery of the Mind

last paragraph of his foreword expresses his conclusion
of it all:

That our being should consist of two fundamental
elements offers, | suppose, no greater inherent im-
probability than that it should rest on one only.

It is a quarter of a century since Sherrington wrote
these words. We have learned a good deal about man
since then, and it is exciting to feel, as I do, that the time
has come to look at his two hypotheses, his two “improb-
abilities.” Either brain action explains the mind, or we
must deal with two elements. *

Perhaps we may take a step toward understanding, if
we strive to fit each of the two hypotheses in turn to the
physiological evidence that presents itself today. A good
scientist is neither a monist nor a dualist while conducting
his research. His chosen task is to explain everything he
can by critical examination of nature and of the brain,
and by planned experimentation. He will account, thus,
for what he can about the universe and about man him-
self, having put his preconceptions out of mind. But he
must stop to reconsider, too, and to rationalize from time
to time.

Lord Adrian, who shared the Nobel Prize with Sher-
rington, spoke as a neurophysiologist in 1966 when he
said: “As soon as we let ourselves contemplate our own
place in the picture, we seem to be stepping outside of the
boundaries of natural science.” I agree with him; never-
theless, we must step across that boundary from time to

* Sherrington did not consider the third hypothesis, proposed
by Bishop Berkley, that there was only one element, the mind,
which explained all. The Berklian explanation assumed that
matter had no existence except for its place in the mind.
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Sherringtonian Alternatives «+ 5

time, and there is no reason to assume that critical judg-
ment does not go with us.

Writing this book presents the author with a very ex-
citing challenge. Accepting this, I can only give an ac-
count of my own experience, describing it simply for the
clinician, the physiologist, the philosopher, and the in-
terested layman, with apologies to each for the fact that
I have not written for him separately.

A remarkable body of material has come into my
hands and I have stumbled on exciting discoveries. I did
summarize the material and I recorded it during and at
the close of my professional career. But I turned then with
great enthusiasm to authorship of another sort, perhaps
unwisely. Perhaps it is one’s duty to do more than make
a record. In answer, I may plead that I can see it all in
more mature perspective after an interval, even in the
seventh and eighth decades. Is it an effort, if I may para-
phrase Hamlet, to lay a “flattering unction to my soul”?

However that may be, as I turn back now to the ma-
terial and reconsider a life’s experience, I seem to see
more clearly and understand a little better. So, I shall give
the reader a brief account of this pilgrim’s progress. It is
a story of stumbling upon unexpected revelations, of con-
sequent puzzlement and misconception, and of reaching
higher ground to look out on thrilling new vistas of un-
derstanding. In the end I shall draw conclusions that are
scientific, and present hypotheses that are obvious. After
that, because these data are important in other disciplines
of thought, I shall pass on to rationalization and a con-
sideration of man’s being from the point of view of a
layman, and, as far as I can understand it, the point of
view of philosopher and even theologian.

Can the brain explain the man? Can the brain achieve
by neuronal action all that the mind accomplishes? The
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6 * The Mystery of the Mind

evidence that a clinical physiologist can gather should
help to answer these questions in the end.

To see the problem of the nature of the mind more
clearly, consider with me this universe of ours in long
perspective. It was only after the middle millennia that
life appeared—first in unicellular organisms, then gradu-
ally in more and more complicated forms, first in the sea
and then on the land. It was a very recent event, as seen
in this long perspective, when evidence appeared of the
individual’s self-awareness and purpose. Today man, with
his amazing mind and his vastly complicated brain, seeks
to understand the universe about him, and even the nature
of life and of consciousness.

Physiologists have thrown what light they could on
these things from their study of mechanisms within the
body and the brain in higher and lower living organisms.
They have studied sensation and movement, reflex action,
and memory and behavior. Karl Lashley” spent thirty
years of his industrious life striving to discover the nature
of the “memory trace” in the animal brain, beginning
with experimental investigations of the rat’s brain and
ending with the chimpanzee. He was hunting for the en-
gram, the record; that is to say: “the structural impres-
sion that psychical experience leaves on protoplasm.” He
failed to find it and ended by laughing cynically at his
own effort and by pretending to question whether, after
all, it was possible for animals or even man to learn at
all.

But consciousness and the relationship of mind to brain
are problems difficult to study in animals. Clinical physi-
cians, on the other hand, in their approach to man, may
hope with reason to push on toward an understanding of
the physiology of memory and the physical basis of the
mind and of consciousness.

For general queries, contact info@press.princeton.edu



© Copyright, Princeton University Press. No part of this book may be
distributed, posted, or reproduced in any form by digital or mechanical
means without prior written permission of the publisher.

Index

“absence,” 39

activation, by epileptic dis-
charge, 77; of gray matter,
29, 33; of mind, 78; of mu-
sic, 22; of the stream of con-
sciousness, 24; physiological,
26, 30

Adrian, Lord, 4, 91, 102, 114

afferent stream of electrical
potentials, 16

after-discharge, 30

American Philosophical Soci-
ety, ix, xviii, 10

amnesia, 39

analgesia, local, 12

ant, brain of, 106; leaf-cutting,
97, 105; mind of, 62;
progressive behavior of, 94

aphasia, 37

“argument,” xx

Aristotle, 81

attention, conscious, 74; di-
rected by mind, 61; focus of,
75; necessary for program-
ming, 60

automatic coordinator, 48

automatic sensory-motor
mechanism, 39, 40, 41, 64,
113

automatism, epileptic, 38, 39;
petit mal, 37; temporal lobe,
42

automaton, 39, 46; human, 41,
47; mindless, 37; temporary,
40

axonal conduction, 30
axone, definition of, 11

Bazett, Cuthbert, 111

behavior, 44; voluntary, 113

Belt, Thomas, 94; leaf-cutting
ants of, 97, 105

Berger, Hans, 10; Centennial
Symposium on Brain-Mind
Relationships, xviii

bombardment, distant, 37;
from cortex to higher brain-
stem, 40

brain, 4, 18; as computer, 57;
in conscious patients, xxviii;
definition of, 11; electrical
activation of, 76; explora-
tion of, 106; mapping of
circuits within, 106

Brain, Lord, 100

brain-mechanisms, xiii, 18;
auditory, 15; definition of,
11; highest, 40, 43, 47, 60,
63, 84, 104, 108, 113;
motor, 15; somatic sensory,
15; speech, 15; visual sen-
sory, 15

brain-mind relationships, Hans
Berger Centennial Sym-
posium on, xviii, xxii

brain’s machinery for the
mind, 37

brain-stem, higher, 14, 40, 63

Cairns, Hugh, 98

For general queries, contact info@press.princeton.edu



© Copyright, Princeton University Press. No part of this book may be
distributed, posted, or reproduced in any form by digital or mechanical
means without prior written permission of the publisher.

122 * Index

Cajal, S. Ramén y, xxvi, 106

Cartesian philosophy, xxii

centrencephalic coordinating
system, 27

centrencephalic localization,
95

centrencephalic system of
functional integration, 16,
41, 44, 109, 112, 113; two
parts of, 110

“Cerebral Cortex and Con-
sciousness,” Harvey Lecture,
111

cerebral hemispheres, 14

Cobb, Stanley, 20, 96

computer, 40; brain as, 57;
man’s, 41, 61, 108; program-
ming of, 46

Conklin, E. G, ix

consciousness, 34, 37, 44, 62,
67, 90, 109; first appearance
of, 106; indispensable sub-
stratum of, 18, 78; loss of,
92; nature of, 7; sequential
record of, 21; stream of, 21,
49, 52, 76

convolution, excision of, 108;
new, 19; removal of, 13

convulsion, generalized, 41

cortex, auditory, 16; interpre-
tive, 15, 32, 34, 105; pre-
frontal, 40; psychical areas
of, 105; uncommitted, 20;
visual, 108

cortical responses, 28

credo of the common man, 89

death, 88
definitions, axone, 11; brain,
11; brain-mechanisms, 11;

epilepsy, 12; epileptic fit, 12;
gray matter, 11; mind, 11;
neurone, 11; white matter,
11

déja vu, 35

del Rio-Hortega, Pio, xxvi, 106

dementia, 98

Descartes, René, xxi, xxii, 109

diencephalon (higher brain-
stem or old brain), 14, 18,
40, 107; removal of
(decerebration), 111

discharge, epileptic, 37, 38,
104; spontaneous, 29;
spread of, 30

divine disease, 44

Dorozinski, Alexander, 69

dreamy states, 21

dualism, 114; and monism, 100

dualist hypothesis, 80

efferent stream of electrical
potentials, 17

Egorov, Professor B. G., 69

Einstein, Albert, xxiii, 90

electrical exploration, 21, 30

electrical interference, 13

electrical stimulation of the
brain, 23, 31

electrode, effect of, 76; stimu-
lation, 13, 104, 108

engram, facilitating, 75; in the
human brain, 105; of ex-
perience, 8; of recall, 66

epilepsia, 44

epilepsy, xxiv, xxvi, 8, 12;
petit mal, 38; physiology of,
30, 105; riddles of, 45;
statistics of, 31

For general queries, contact info@press.princeton.edu



© Copyright, Princeton University Press. No part of this book may be
distributed, posted, or reproduced in any form by digital or mechanical
means without prior written permission of the publisher.

epileptic discharge, 37, 38,
104; activation by, 77
epileptic fit, definition of, 12

epileptic interference, 47

evolution, 73

evolutionary scale, 94

experience, engram of, 8;
record of, 64

facilitation, effect, 74; perma-
nent, 66, 75; synaptic, 32

faiths men live by, 88

familiarity, sense of, 22, 34

Feindel, William, xi, xiv, xxii,
xxiv, 27, 42

flashback, 21, 31, 48, 82

Foerster, Otfrid, xxvi

forced thinking, 99

Franklin, Benjamin, 10

fright, sense of, 34

frontal lobe, 19

Galen, 9

Galvani, 9

grand mal, 41

gray matter, 33; activation of
distant, 29; definition of, 11

gyrus, of Heschl, 33; post-
central, 108

happened-before, 35

Harvey Lecture, 18
heard-before, 35
hemispheres, cerebral, 14
Hendel, Charles, xi, xvi, 114
higher brain-stem, 14, 40, 63
hippocampal zone, 17
hippocampus, 35, 65
Hippocrates, 7-9, 82

index « 123

hypotheses, xviii; two, 4; of
man’s being, 89

illusion of interpretation, 78

interference-aphasia, 26

interpretive cortex, 15, 19, 32,
34

introspection, 14

introspective thinking, 51

Jackson, J. Hughlings, xxvii,
71; thinking of, 47, 91-94,
102, 104; prophet of neur-
ology, 104

Jacksonian march, 30

Jackson’s highest level, 94, 95

James, William, xxviii, 49;
Psychology, xx

Jasper, Herbert, 21, 34, 40, 77

Jefferson, Geoffrey, 97

Kant, Immanuel, xxiii
keys-of-access, 35, 66, 71
Kristiansen, Kristian, 42

Landau, Lev, 67; Lenin prize
to, 69; Nobel prize to, 69

Lashley, Karl, 6

learning, physical basis of, 74

lectures, Harvey, 18; Thayer,
Xviii

level of elaboration, 18

life, first appearance of, 106

Lifshitz, Professor, 69

lobe, frontal, 19; temporal,
19, 33

local analgesia, 12

Locke, John, xxviii, xxix

man, and God, 115; credo of
the common, 89

For general queries, contact info@press.princeton.edu



© Copyright, Princeton University Press. No part of this book may be
distributed, posted, or reproduced in any form by digital or mechanical
means without prior written permission of the publisher.

124 » Index

man’s being, 5, 73; hypotheses
of, 89; nature of, 78; two
fundamental elements of,
80, 104

mechanisms, brain, xiii; inter-
pretive, 52; motor, 14; non-
verbal concept, 35; of the
mind, xii; sensory, 14;
sensory-motor, 49, 84;
sensory motor, automatic,
39, 40; speech, 52

memory, experiential, 63; ex-
periential, scanning and
recall of, 35; mechanisms,
31; mistaken conception
of, 31; physiology of, 6;
racial, 63; of smell, 35;
trace in animal brain, 6

mental disease, 102

mind, absences of the, 39; ac-
tivation of, 78; after death,
87; anatomical substrata of,
99; and memory, 82; of the
ant, 62; as a different essence,
62; as programmer, 57, 79;
attention directed by, 61;
brain conditioned by, 86;
definition of, 11; explana-
tion of, 75; exploration of,
106; of God, 88; mecha-
nisms of the, xii, 40, 43, 44;
messenger of the, 104; na-
ture of, xiii, 73, 81, 85;
physical basis of, 38; physi-
ology of, xxv; specific mech-
anisms for the, 34; sub-
strata of, 95; transactions
of, 19, 37

mind-brain frontier, 55; re-
lationship, 67, 79

mind energy, 46, 48, 79, 88

Montreal Neurological Insti-
tute, xi, xxvi, 3, 12, 103, 111

Moscow Neurosurgical Insti-
tute, 68

Nauta, Walle, 110

nervous arrangements, Jack-
son, 93

neurone, definition of, 11

neurophysiological evidence,
78

neurophysiology, x

Oxford, x

pain, 14

paralytic interference, 29

paralytic silence, 37

parasomnia, 98

past experience, 34

patient, M.M., 23, 24; C.H,,
52; South African, 55;
thinking of, 77

Pavlov, Ivan, 74

perception, 35

petit mal, 28; automatism, 37

philosophy, x, xxii

physiology, of epilepsy, 30;
of memory, 6; of the mind,
XXV

pilgrim’s progress, 5, 83

planned initiative, 19

Pope, Alfred, 34

Princeton University, 49

programming, and attention,
60; computer, 46; of infant

For general queries, contact info@press.princeton.edu



© Copyright, Princeton University Press. No part of this book may be
distributed, posted, or reproduced in any form by digital or mechanical
means without prior written permission of the publisher.

brain, 57; by mind, 57;
short term, 46; speech, 58
Propper Graschenkov, Profes-

sor, 69
psychical functions, 17
psychical seizures, 21

Rasmussen, Theodore, xiv, 27

reflexes, conditioned, 63, 74;
inborn, 14, 74

religion, personal, 115

religious bias, 73

responses, cortical, 28; distant,
30; experiential, 31, 34;
positive, 28, 29

reticular formation, 16, 96

Roberts, Lamar, 27

schizophrenia, 99

Schmitt, Francis, ix

science, history of, xxiv

seizures, generalized, 42;
grand mal, 43; psychical, 21

self-awareness, 90

senescence, 87

sensation, discriminatory, 14

sense, of coming near, 34; of
familiarity, 34; of fright, 34

sensory input, 16

sensory summation, 112

Shakespeare, William, 50

Sherrington, Sir Charles, ix,
XXv, xxvi, 3, 74, 106

Sherringtonian alternatives, 3

sleeping and waking, 81

speech, cortex, 35; mapping,
51; mechanism, 52; pro-
gramming, 19, 58

Speech and Brain Mechanisms,
27

Index « 125

spontaneous discharge, 29

stimulating electrode, 13, 104,
108; effect of, 76

stream of consciousness, 21,
49, 52, 76; activation of, 24;
doubled, 55; record of, 35,
49

stream of electrical potentials,
afferent, 16; efferent, 17

Symonds, Sir Charles, xi, 108,
114

syndrome, obsessive-
compulsive, 98, 99

target-nucleus, 107

telencephalon, 14

temporal lobe, 19, 33; attacks,
31; automatism, 42

Thayer Lectures, xviii

Thorpe, W. H., 95

thought, 44

unconsciousness, 38, 47
universe, long perspective of,
6; time-calendar of, 106

verification, anatomical, 107

voluntary control, 109

voluntary motor activity, 17,
109

Walker, A. Earl, 107

Walshe, F. M. R,, 107
Ward, Arthur, 34

white matter, definition of, 11
Williamson, Mark, xiii

Young, J. Z., 95

For general queries, contact info@press.princeton.edu





